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ABSTRACT
A case control study was done to examme presterilisation characteristics most
consistently associated with strong poststerilisation regret and subsequent request fo~
IVF. The case group was made up of97 previously sterilised women evaluated for IVF
treatment at the Fertility Clinic or Royal North Shore Hospital in Sydney during the
period 1980-1992. A Control group of 101 women apparently satisfied with their
tuballigation was found from the medical records of one gynaecologist at Royal North
Shore Hospital. Of the characteristics that could be objectively determined
preoperatively only age, number of living children, timing of sterilisation and marital
status were significantly associated with IVF request in the univariate analysis. These
characteristics were, then, examined multivariately by means of logistic regression.
Age at the time of sterilisation had the most pronounced eff~ct on strong regret.
Women who were younger than 30 years old at the time of sterilisation had up to 8.7
times the risk of request for IVF treatment as women 30 to 34 years old. A concurrent
caesarean section was associated with a threefold risk relative to an interval procedure, ..
but there was no significant effect associated with sterilisation performed after vaginal
delivery or abortion. A strong protective effect (OR=0.07) was found for women with
more than 2 children compared to childless women. There was no longer a significant
effect of marital status in the multivariate analysis. Other factors not significantly
associated with the request for IVF included history of abortion, education, race, the
principal method of contraception used before sterilisation, and medical indications for
sterilisation. The overwhelming reasons stated by women for requesting IVF were
change in marital status, either remarriage or the establishment of a new de facto
relationship, and the desire to have a child with the new partner.
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1. INTRODUCTION
Female sterilisation by means of tubal interruption is the most popular method of
contraception in the world. It is e~timated that as of 1990 more than 138 million women
of reproductive age were protected from unwanted pregnancy by tubal sterilisation'
(Church and Geller, 1990). While the majority of these women remain satisfied with
their choice, a few are likely to change their mind and to express regret and even the
interest in restabilising their fertility. A population report (Liskin et al., 1985) gives an
overall global estimate of 2-13% regret and 1-3 % who seriously request reversal
surgery. In Australasia, since 1971 there has been an increasing trend for women to
choose tubal ligation as a contraceptive method. As a result of such a growing
tendency, there appears to be a real increase in the proportion of women who are .
dissatisfied with their acquired infertility and who are determined enough to seek
infertility treatment.
For these women there are only two realistic options by which pregnancy may be
achieved: reconstructive surgery and in vitro fertilisation (IVF). Both reversal surgery
and IVF are time-consuming and require sophisticated techniques and skills as well as
high cost. They are also not guaranteed to be available, appropriate and successful to
those who might desire them. Thus, it is worthwhile to avoid such operations as much
as possible.
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2. -OBJECTIVE
The demand for reconstructive surgery and IVF by previously sterilised women is still
quite low in most countries. Conceivably as sterilisation becomes increasingly more
popular, the number of requests will also increase and may reach the level of public
health concern. Therefore, it is important to pre-identif)r such women, so that efforts to
reduce the likelihood of requesting for these procedures can be made more effectively.
Of particular importance to the family planning providers is the question, "Are there-
measurable traits at the time of sterilisation that separate women who will remain
satisfied With the operation from those who will subsequently request an infertility
treatment?". The purpose of this study is to characterise these two groups of women
and to describe those traits that predispose a woman to intensive regret and request for
IVF treatment after having tuba1ligation.
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3. BACKGROUND STUDY ON FEMALE STERILISATION
3.1 Introduction
Nothing in the human behaviour is as basic to the survival of society as fertility. There
is a great deal of interest at the present time in fertility behaviour. This interest derives
in part from anxiety about the growth of the world population and further stimulated by
concerns about maternal and child health. Reduction in the rate ofpopulation growth is
directly linked to contraceptive usage. Contraception is also being recognised as
having great importance in the field of preventive medicine, being essential to the
health and welfare of individuals, families and whole countries.
3.2 Population Growth, Reproductive Health
Population growth has been a major concern for governments and for the international
community in the past few decades. Up till the 17th centu;ry, population growth was
slow and unsteady. The world's population did not reach one billion until about 1800.
The 2-billion mark was reached in 1927 and by 1974 the population was four
billion, a doubling in less than 50 years. At present time the figure is well over 5 billion
(WHO, 1994). In the world as a whole the percentage rate of population growth has
declined marginally in the last ten years. Nevertheless, annual increment in population
continues to increase. This increasing number will inhibit global economic development
and spawn numerous problems (Lincoln, 1993).
The reduction in the rate of population growth is directly linked to the provision of
family planning programmes, the effectiveness of which has been greatly increased by
advances in contraceptive technology (WHO, 1994). The results of a study conducted
in 96 countries cited in Diczfalusy (1994), indicate a significant correlation between
contraceptive prevalence and total fertility. The effect of contrac~ptive prevalence in
reducing population growth has been so successful that negative growth has been
reported in some countries, and steps are being taken to reverse the trend. Even in
developing countries, over the past few decades there has been an unprecedented steep
decline in fertility, with a corresponding rise in contraceptive use.
The ability to regulate and control fertility is a basic ingredient in the health of women
(Fathalla, 1991). The World Health Organisation defines health as a state of complete
3
physical, mental and social well-being. A woman who is lacking this ability can not be
considered in a state of complete physical mental and social well-being. Complications
of pregnancy, child birth, and abortion are major causes of death among women of
childbearing age throughout the world. Over half a million women die each year from
pregnancy-related causes and child birth (WHO, 1988). Some 150,000 unwanted
pregnancies are terminated every day by induced abortion, one-third of them are
performed under unsafe conditions, resulting in some 500 deaths every day (Henshaw,
1990). Infant and childhood survival which are often taken as a measure of the general
health status of a community have also been shown to be closely related to fertility .
patterns and, in particular, to the length of birth intervals (Gray, 1993). Maternal age
also affects infant and childhood mortality and .morbidity. Children born to older
mothers have higher risk of congenital chromosome abnormalities, and fetal and
neonatal death rates are higher for mothers over 30 years ofage than for women in their
20s (Maine, 1981). Thus, the availability of a wide range of contraceptive choices,
especially sterilisation, can have a positive impact on infant health by reducing the
incidence ofhigher order pregnancies and birth to older women.
3.3 World Contraceptive Prevalence
Currently available contraceptives are limited to the following (Kumar, 1994):
• Natural methods without the use of any drugs or devices.
• Barriers to prevent sperm-egg or embryo-uterine interactions such as condoms,
cervical caps, and spermicides.
• Reproductive-endocrine intervention by using steroidal contraceptives, anti-
progestines, anti-oestrogens, and gonadotrophin releasing hormone analogues.
• Immunocontraceptives, intra-uterine devices and sterilisation.
No one method is perfect for everyone, for every clinical settings, and in every culture.
A recent survey by UNDIESA (1991), showed world wide contraceptive prevalence
in the years 1983 and 1987. As seen in Table 3.1, the wodd wide prevalence of female
sterilisation is the highest (29%), followed by the use of intra-uterine devices (20%)
and oral contraceptive (14%). However, there are marked differences in the use of
different methods between developing and developed countries; methods with a low
failure rate, such as sterilisation, intra-uterine devices and hormonal methods, are the .
most important ones in the developing world, whereas methods with a higher failure
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,rate, such as periodic abstinence and barrier methods, are still the quantitatively most
important ones in the industrialised countries (Royston and Armstrong, 1989).
Table 3.1. Worldwide prevalence of specific contraceptive
methods in 1983 and 1987 (in ~ercenta~esl. {UNDIESA, 1991).
Metlwd 1983 1987
Female sterilisation 26 29
Male sterilisation 10 8
Intra-uterine devices 19 20
Oral contraceptives 15 14
Injectable contraceptives 2
Condom 10 9
Withdrawal 8 8
Rhythm 7 7
Barner methods 2 1
Other methods 2 2
3.4 Female Sterilisation, History and Current Status
Female sterilisation techniques were first introduced in the 1880s but were not widely
used as a contraceptive method until 1930s. Even then, and for several decades, most
procedures were performed for eugenic reasons, mainly for severe mental defects
(Smith and Polloway, 1993). Voluntary sterilisation was infrequently used until the '
1950s and 1960s when it was initiated in several countries (eaton, 1987). With
safer, easier and more effective sterilisation operations and the modem view that
individuals have the right of choice of control over their own fertility, the indications
for the operation have widened from eugenic reasons, or reasons connected with the '
preservation ofhealth, to its use as a method of birth control both for the individual and
for a population. Today, voluntary sterilisation is the most widely used contraceptive
method in the world, with more than 138 million women of reproductive age using it
(Church and Gener, 1990).
Voluntary' sterilisation has limitation in the field of the control of population, since
volunteers will come mainly from the group who have already completed their families
(Spira, 1994). Nevertheless, as the means of preventing unplanned and unwanted
pregnancies it has a great value. Most contraceptive methods in use today are relatively
inefficient and, therefore, unwanted pregnancies will occur. Abortion may be a solution
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· for the patient with unwanted pregnancy, but female sterilisation, if properly
performed, can avoid both pregnancy and abortion. Inconvenience, side effects,
irregular supply, and forgetfulness can easily contribute to the failure of temporary
methods. Failure rates for various contraceptive methods, based on data from the
United States of America (Trussell and Kost, 1987) are presented in Table 3.2.
According to the table, sterilisation failure (pregnancy after procedure) occurs in less
than 1% of women in the fust year after surgery for the most widely used techniques.
In contrast, failure rates associated with many temporary methods of contraception are
much higher.
Table 3.2. Failure rates of various contraceptive methods in the USA (Trussell and Kost, 1987).
Method
Chance
Spermicides
Ovulation method
Withdrawal
Cap, with spermicidal cream or jelly
Sponge
Diaphragm, with spermicidal cream or jelly
Condom, without spermicide
IUD
medicated
non-medicated
Pill
combined
progesterone only
fujectable progesterone
depot medroxy progesterone acetate
norethisterone enantate
hnplants
capsules
rods
Female sterilisation
Male sterilisation
First year failure rates (%)
Lowest expected Typical
89 89
3 21
8 20
4 18
5 18
5 18
3 18
2 12
6
1
2
3
0.1
0.5
0.3 0.3
0.4 0.4
0.3 0.30.2 0.2
0.2 0.4
0.1 0.15
Pregnancy after female sterilisation may be the result of conception occurring before
the procedure (Liskin et al., 1985), spontaneous reconnection or fistula formation
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(Gerber, 1985) and surgical errors· and techni~al problems (Chi et a!., 1980; Birdsall et
a!., 1994). It is surprising that characteristics of the patient such as age, parity, pelvic
infection, previous surgery and lactation may also influence the likelihood of failure
(Cheng et al., 1977). Intra-uterine pregnancies are not the only results oftuballigation
failure. Ectopic pregnancies can occur too, and their incidence is much higher with
some kind of tubal occlusion methods than with others. Several studies agree that tubal
coagulation is much more likely to result in ectopic pregnancy than are mechanical
methods (McCann and Kessel, 1978; McCausland, 1980).
3.5 Female Sterilisation Techniques
The fundamental objective of female sterilisation , to block the passage of an ovum
from the ovary to the uterus, may be achieved by a number of different operations.
There are also a number ofways in which the tubes may be approached. However, only
a small number of possible techniques meet the ideal criteria for female sterilisation.
Operations may be carried out at any time throughout the women's reproductive age.
3.5.1 Methods of tubal occlusion
The commonly used operations can be divided into four groups: ligation and division,
electrocoagulation, mechanical techniques and other methods.
Ligation and division techniques:
• Pomeroy operation, which is probably the most frequently used of all tubal
ligation methods (Siegler et al., 1985), consists of excising the middle third of
the tube between two ligatures.
• Parkland operation, involves tying the tube at two points and removing the small
intervening segment.
• Irving's operation, was used exclusively for sterilisation coincidental with
caesarean section by Irving in 1924. The technique requires excision of a portion·
of the tube, with ligation of both cut ends and their burial; the distal end within
the broad ligament and the proximal end within the wall of the uterus. The more
complicated the operation, the lower the failure rate due to recanalisation of the
tubes (Rioux, 1989).
• Madlener, Aldrich, Uchida, salpingectomy and fimbriectomy, which are rarely
used today (WHO, 1992).
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Mechanical techniques:
• Falope ring, which was devised in 1974 for the first time, is ingeniously simple,
harmless and an effective method of tubal occlusion. It is suitable for use with a
laparoscope and is potentially reversible, as it destroys only a small proportion of
the tubes (Yoon and King, 1975).
• The spring- loaded Hulka or Filshie clip have the same advantages as the falope
ring, but they are relatively expensive and require a trained specialist to use them
(Hulka et al., 1973).
Electrical methods:
• Including, unipolar electrocoagulation, bipolar electrocoagulation, electrocautery,
and thermocoagulation, usually employ a laparoscope to coagulate, or cauterise,
and block the fallopian tubes. They are effective but potentially dangerous
(peterson, et al., 1981).
Other methods:
• Chemical agents and plugs: they are still experimental. Some of them have
usually been used in the human with some success (Rakshit, 1972).
3.5.2 Surgic~ approaches
There are three possible approaches to the fallopian tubes:
Abdominal methods: including, laparotomy, minilaparotomy and laparoscopy are the
most commonly used methods.
Vaginal methods: including, colpotomy and culdoscopy, became popular in the 1960s
and early 1970s. These methods can be performed quickly using local anaesthesia.
However, they have relatively high rate of infection, pain and failure (Shepard, 1974).
Transcervical methods: hysteroscopy or transcervical manipulation, largely
experimental and difficult to perform, are considered to be less effective than standard
methods (Zatuchni, 1983, cited in WHO, 1992).
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3.6 Female Sterilisation in Australia-
Australia, like many developed countries experienced a baby boom in the period
immediately after Second world War. By 1947 the birth rate reached a peak of 24.1
births per 1000 population per year. The birth rate then remained fairly stable,
fluctuating between 22.2 and 23.3 until about 1961 when fertility started to decline
rapidly (Ruzicka and Caldwell, 1982). Although there was a brief rising again in 1971,
the overall trend has been declining since that time.
With a fertile female population of about 4 million and a fertile male population of over
6 million, the use of contraception is of vital importance in Australia. Detailed
information about the prevalence of contraceptive practice, was not available in "
Australia until 1971, when a demographic survey was undertaken in Melbourne, by the
Department ofDemography, Australian National University (Caldwell et a!., 1973). At "
about the same time and in the following years other surveys were conducted in New
South Wales, Victoria, and Canberra city. Lucas (1983) believes data from these
studies are fragmentary and lacking in comparability. Nevertheless, the relative
popularity of different methods in different periods obtained from these studies is
comparable with the results of two national surveys: The Voice of Australian Women
in 1980, and the survey by Australian National University in 1986.
Until" the end of the 1930s coitus interruptus, withdrawal, was the most common
method of contraception and was practiced by 31% of couples. This method had a
major role in achieving the lowest annual fertility rates, those of 1934, in Australia
(Caldwell, 1982). In the 1930s, modem methods of increasing popularity were
diaphragm and condom, trailed by spermicides alone and early IUDs such as
Grafenberg ring. They would each account for about one fifth of all use. Oral
contraceptives were released in Australia at the beginning of 1961 and quickly became
the dominant method; the 4% of 20-24 years-old on the pill in mid-1961, for example,
rose within 5 years to 25%. By 1977 it probably accoU?ted for half of all contraception
and for almost three quarters among younger couples (Santow, 1991). The use of oral
contraception began to decline above the age of 35 after 1971. Until 1981 part of that
decline was due to the increase in the use of IUDs, but another part was due to the
growing interest in sterilising operations (Caldwell, 1982).
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Female and male sterilisation was being performed in Australia in the 1950s and the
1960s, but the massive movement towards sterilisation occurred after 1971, following
the Australian Medical Association vote (AMA, 1971 ). In 1971 the AMA voted in
favour of deleting a paragraph from its code ofethics which proscribed both female and
male sterilisation except on therapeutic grounds. Estimation from the health insurance
commission cited by Selwood and Leeton (1980) indicates that 30150 tuballigations
and 21590 vasectomies were performed in Australia in the 12 months from June 1973,
and the surprising number of 52940 tubal ligations and 28580 vasectomies were
performed in the 12 months from June 1974.
Table 3.3. Number of Sterilisation Operation by State and sex (Selwood and Leeton, 1980).
Operation
State Tubal Ligation Vasectomy
Numbero! Annual Rate per Numbero! Annual Rate
Operations 100,000 Female Operations 100,000 males
(6Month) (6Month)
New South Wales 6022 503 4088 344
Victoria 3956 432 2602 287
Queensland 1465 289 2768 540
South Australia 1495 479 1083 349
Western Australia 1648 585 1210 416
Tasmania 477 474 291 289
Australia* 15507 491 12192 360
*These figures include Australian Capital Territory and Northern Territory.
Table 3.3 shows privately performed sterilisation operations, during six months in
1976, in different states of Australia based on data collected by the health insurance
commission. Using these data Selwood and Leeton estimated that eventually 60% of
Australian couples would choose this form of birth control during their fertile life, on
the assumption that the 1976 rate was maintained (Table 3.4). According to the table
the expected proportion for tubal ligation is 35% being highest (44%) in Western
Australia and lowest (23%) in Queensland. When classified by age, the expected
cumulative operation rate was 5.6% for women under the age of 29 years. This had
arisen to 16.9% and 27.2% for those younger than 34 and 39 respectively. Observed
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variations among different states may be explained by positive or negative media or
medical pressure and possible changes in State law allowing for sterilisation
operations. This prediction was confirmed by the 1979 Canberra Population Survey
cited in Lucas (1984) and by the 1986 National Survey cited in Santow (1991).
Table 3.4. Expected proportion of persons to have tubal Iigation or vasectomy during
their fertile life (Selwood and Leeton, 1980).
State Males Females Couples
New South Wales 24% 39% 63%
Victoria 20% 33% 53%
Queensland 37% 23% 60%
South Australia 27% 38% 65%
Western Australia 30% 44% 74%
Tasmania 19% 37% 56%
Australia (including Northern Territory and A.C.T) 25% 35% 60%
Selwood and Leeton (1980) also suggested that according to the American experience,
the number of vasectomies and tubal ligation may be converged. The Association for
Voluntary Sterilisation cited in Schwyhart and Kutner (1973) estimated 800,000
vasectomies and 265,000 tuballigations for 1971 in the United States. This prediction
is considered to be highly unlikely for Australia by Caldwell (1982). The author
commented on the feeling that fertility decisions are ultimately the wife's concern.
3.7 Regret After Tubal Sterilisation
The acceptance of tuballigation as a contraceptive method and the satisfaction with it
are high (Shain et a!., 1986; Neuhaus et a!., 1995; Saraiva et al., 1995). Nevertheless,
there is a proportion of women who express regret over the procedure. Rosenfeld et a!.
(1993) investigated the satisfaction of a group of adult women with birth control. The
result of this study showed women were significantly more likely to be satisfied with
permanent methods ofcontraception such as tuballigation than nonpermanent methods,
either coital-independent methods, such as oral contraceptives, or coital-dependent
methods, such as, condoms, foams, and gels. Women in this study were dissatisfied
with contraceptives for a variety of reasons. They cited side effects as the sources of
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their dissatisfaction with oral.contraceptives. Permanency, or non reversibility, was the
problem indicated by women using tubal ligation. Those who had partners who used
condoms, or who used foam or gel, described inconvenience and lack of comfort. .
Because data are not systematically collected and analysed, it is difficult to obtain a
reliable estimate of the level of regret. Studies conducted in some developed and
developing countries show wide variations in the incidences of regret among different
countries. A level of 2.7% is reported for the USA (Grubb et al., 1985), while a
survey by Marcil-Gratton (1988) suggests a 25% regret for Canada Nevertheless, a
population report (Liskin et a!., 1985) suggests an overall global estimate of 2 to 13
percent regret from 6 months to 6 years post sterilisation. Varying frequencies of regret
are also reported within a single country: from 2.7% (Grubb et a!., 1985) to 26.0%
(Henshaw and Singh, 1986) in the USA, and from 2% to 33% among women below 30
years at the time of their operation in a review of Swedish publications by Platz-
Christensen et al. (1992). How much of this variation is because of true differences,
and how much is due to the different study approaches and methodologies used, is not
clear.
Post sterilisation regret in some women may occur soon after the procedure, such as
regret due to side effects of the operation (Marcil-Gratton, 1988) and in some cases it
needs more time to develop (Leader et al., 1983). Whether regret after tuballigation is
long-lasting or not, has been investigated by several authors. Boring et al. (1988)
found increased risk of regret with time. The study by Wi1cox et al. (1991) on
American women also showed the risk of regret was 70% greater in the fifth than in the
first year after sterilisation. However the results of study by Vemer et al. (1986)
indicate that regret after sterilisation is usually of fairly short duration. Marcil-Gratton
(1988) did not find that the proportion of women who admitted strongly regretting their
decision to be sterilised varied significantly with the amount of time that had elapsed
between the procedure and the survey.
Sometimes the bases of regret is strong enough for women to seek tubal reanastomosis.
Many publications reported on the number of requests for restoration of fertility by
previously sterilised women. According to these studies, only a small proportion of
women experiencing regret eventually requested for or actually underwent tubal repair.
By reviewing the available studies published since 1980, Chi and lones (1994)
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concluded that variation in the reported level of request, for reversal is much smaller
than that of regret. This may be due to the objective nature of the request for reversal
surgery. Patterson (1977) estimates that about 2% of Australian women in whom
sterilisation is performed will later request reversal. This proportion is about 1% for
Puerto Rican women (Boring et al., 1988), around 4% in Denmark (Dueholm et al.,
1987) and in Canada (Marcil-Gratton, 1988), 6% in the USA (Wi1cox et al., 1991),
and 3% among Swedish women (platz-Christensen et al., 1992).
The second realistic choice for this sterilised women to achieve pregnancy is in vitro
fertilisation (IVF). Although no figures have been reported on the proportion of
sterilised women who consider this technique, there appears to be a real increase in the
demand for such a procedure. It should be emphasised that both surgical attempts and
NF should be considered as complementary options to achieve the desired goal.
However, the proper selection of therapeutic option is not simple and is influenced by
both technical and non-technical factors (Gomel and Taylor, 1993).
Technical Factors:
It is occasionally difficult to decide whether to accept the challenge to reverse a tubal
sterilisation or to perform NF. Rowe et al. (1993) pointed to several features in the
history which must be identified. These are history of tuberculosis, severe tubal
damage which make surgery impossible, history of recurrent pelvic infections,
extensive pelvic and intra-tubal adhesion, knowledge of a previous tubal microsurgical
repair which failed to restore adequate function, and finally absent tubes. These are
situations where tubal surgery is contraindicated and NF appears to be the only
remaining option. In other circumstances reconstructive surgery gives an acceptable
chance of success (Gomel and Taylor, 1993).
Therefore, to determine the method of treatment and its prognosis, attention should be
paid to the multitude of factors which are involved. These include; patient's general.
health and the couple's potential for fertility, the type of sterilisation as well as previous
reconstructive surgery (if any), and pelvic anatomy.
Although most sterilised women have experienced pregnancy, normal ovulation cannot
be assumed at present. In some form of sterilisation midluteal serum progesterone may
be altered, although this possibility is still controversial (Radwanska et al., 1979;
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Donnez et al., 1981).·Nevertheless, ~t is appropriate to prove the presence of normal or
inducible ovulation. Likewise normal semen production must be documented. While
important in all patients, these are particularly significant for older couples. In the case
of severe seminal abnormalities or ovulation defects IVF is preferable (Gomel and
Taylor, 1993).
Evaluation of fallopian tubes may be performed by hysterosalpingography (HSG),
laparoscopy, and new techniques of salpingoscopy and falloposcopy. Although, HSG
and laparoscopy are not mutually exclusive methods and may yield essentially the same
information, they prove to be complementary and should be used together. This will
prevent the physician from making errors in selection of patients. Gomel (1980)
pointed out the discrepancies which exist between the finding of the two methods.
These differences are most often related to the peritoneal adhesions which are not
evident on the HSG.
Hysterosalpingography can be considered as the initial step in the assessment of the
uterine cavity and oviduct. The lumen of the tube is visible to the point of block by
HSG. Therefore, estimation can be made as to the length of available normal tubes.
However, it cannot provide information about the all-important distal segments of the
previously occluded tubes. Laparoscopy permits a complete evaluation of the pelvis.
Peritoneal adhesions can be identified and the entire length of the tubes can be
visualised and even measured. Falloposcopy and salpingoscopy may can be used to
assess the mucosal conditions ofthe oviduct, when necessary.
Before commencing an appraisal of tubal anatomy, it is necessary to obtain operative
and pathology reports from the previous sterilisation procedure, in order to determine
the potential for reversal. This will prevent the investigation of those who underwent a
very damaging form of sterilisation such as a fimbriectomy with removal of almost all
of the ampullary segments (Siegler et al., 1985). In contrast those women who were.
sterilised by uncomplicated techniques such as clips or rings will be the best candidates
for reversal, as these techniques minimise the degree of damage to tubes when the
sterilisation surgery was performed. These women then require only HSG for
preoperative evaluation. When operative or pathology reports are unavailable or
ambiguous especially in the case of electrocoagulation, evaluation of the tubes should
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include both laparoscopy and HSG. At laparoscopy lengths of all four stumps should
be estimated so that one can ascertain prognosis or success (Silber and Cohen, 1980).
Non-Technical Factors:
The time that is available for the treatment of infertility in sterilised women is critical.
This time can be limited by the age of these women. Many studies (Collins and Rowe,
1989; Van Noord-Zaadstra et al., 1991; Benadiva et al., 1995; Dubuission et al., 1995)
have supported the notion that the outcome of pregnancy is strongly correlated to the
age. Trimbos-Kemper (1990) in his study, to determine if reversal of sterilisation in
women greater than 40 years is justifiable, found the livebirth rate up to 44%. This
result is markedly less than the 78.8% and 73.0% for all ages reported by Gomel
(1980) and Winston (1980) respectively. In a more recent study on fertility outcome
following sterilisation reversal (Dubuission et a!., 1995), the authors achieved a
cumulative intrauterine pregnancy rate at 2 years of 83.5% for patients ::;;33 years, 70%
for patients aged 34-36 years, 62.5% for patients aged 37-39 years, and 51.4% for
patients aged 2:: 40 years following microsurgical reversal of sterilisation.
The importance of maternal age is even more evident when we analyse IVF
pregnancies. Tan et a!. (1992) showed both conception and livebirth rates per cycle
declined significantly (P<0.001), in more advanced age. They also found that after five
treatment cycles, the cumulative conception and livebirth rates for women aged 20-34
years were about 54% and 45%, respectively, compared with 38.7% and 28.9% at 35-
39 years and 20.2% and 14.4% for those aged 40 and more (Table 3.5). Comparing
the results of tubal surgery with those of IVF, one may conclude that it is appropriate
to perform reversal surgery first, and to retain IVF as the second option. This decision
is usually correct for younger women. In older women, considering the accelerating
decline in the conception and livebirth rates per cycle with progression of age (Tan et
al., 1992), however, it is reasonable to recommend IVF as the first choice of treatment.
It is of interest that egg donation to women above 40 years of age, because of better
oocyte quality, is associated with normal conception rate (Navot et al., 1991; Shoham
et al., 1993). Nevertheless, Dubbission et al. (1995) believe even for patients aged
approximately 40 years, microsurgical tubal repair can be retained as the first option
rather than in vitro fertilisation.
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Table 3.5. Age-Specific Cumulative Conception and Livebirth Rates for IVF (Tan et al., 1992).
Age group No of No of treatment %Cumulative %Cumulative
(yr) women cycles conception rate livebirth rate
(95% Cl) (95% Cl)
.........................._ __ __ _ - __ _ __ __ _.
All 2735 1 15.8 (14.5, 17.3) 10.6 (9.5, 11.8)
2 27.6 (25.6,29.6) 19.8 (18.1, 21.7)
3 36.9 (34.2, 39.7) 27.2 (24.7, 29.8)
4 44.6 (40.9,48.4) 33.9 (30.5, 37.6)
5 48.7 (44.1,53.5) 37.9 (33.5, 42.6)
20-24 78
25-29 529
30-34 1119
35-39 900
40-45 109
1 20.5 (13.1, 31.3) 12.8 (7.1, 22.5)
3 35.2 (23.4, 50.7) 30.3 (18.8,46.4)
5 51.4 (26.9, 81.1) 47.7 (22.7,80.5)
1 20.2 (17.0,23.9) 14.0 (11.3, 17.2)
3 46.2 (39.5, 53.4) 35.2 (29.0,42.3)
5 54.1 (45.1,63.7) 42.8 (34.3, 52.5)
1 16.6 (14.6, 18.9) 12.0 (10.2,14.0)
3 43.0 (38.5,47.7) 32.6 (28.5, 37.0)
5 54.7 (48.0, 61.7) 43.3 (36.9, 50.3)
1 12.8 (10.8,15.1) 7.7 (6.1,9.6)
3 25.9 (22.2, 30.1) . 17.2 (14.1, 20.9)
5 38.7 (31.2, 47.2) 28.9 (21.7, 37.8)
1 8.3 (4.4, 15.3) 2.8 (0.9, 8.3)
3 20.2 (8.0,45.6) 14.4 (4.2, 43.0)
5 20.2 (8.0,45.6) 14.4 (4.2, 43.0)
Increasing age is associated with long intervals since sterilisation. Electron-microscopic
studies have shown relative abnormality of the tubal epithelium in the proximal stumps
of women sterilised more than 5 years prior to reversal (Vasquez et al., 1980). These
abnormalities include loss of mucosal folds, a decreased number of cilia and the
development of polyposis, which may result in decreased fertility. However, Jansen
(1986) believes that the time elapsed between sterilisation and its reversal is not
important, apart from the effects of increasing age.
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From the economic point of view, both reversal surgery and esp.ecially IVF with a
number of attempts are expensive procedures. In most countries health services and
insurance companies refuse to subsidise or to pay for these operations. Although
infertile couples give high economic priority to infertility treatment (Granberg et al.,
1995), this sort of financial constraints sometimes play an important role in decision .
making process.
To a large degree the choice of treatment is influenced by the desire of couples. These
couples are highly motivated. Their motivation however, is often directed by emotions
and they might not appreciate the realistic factors. There are a substantial number of
sterilised women whose main concern is not so much the restoration of childbearing,
but who demand reversal of sterilisation, because they feel incomplete and
unsatisfactory as a woman. Langer et a!. (1993; 1995) investigated the psychological
concomitants and sequelae of tubal reanastomosis or IVF after tubal ligation. The
authors concluded that patients prefer surgical reversal to IVF because of restoration of
mutilation.
It is obvious that in every instance physicians and their own value system can play an
important role. While providing patients with accurate and unbiased information, it is
their responsibility to be as comprehensive and straightforward as possible. The
outcome of IVF and reversal surgery can be discussed. In the case of IVF, cumulative
pregnancy and livebirth rates, and the effect of frozen embryo transfer upon these rates
should be mentioned. IVF, especially in stimulated cycles may involve some risks.
Ovarian hyperstimulation syndrome (OHSS), a major serious complication in ovulation
induction (Rabu et a!., 1967), has been reported in IVF patients (Asch et al., 1991).
IVF pregnancies as reported from Australia (Saunders and Lancaster, 1989) and from
France (FIVNAT, 1995), had a relatively high incidence of spontaneous abortion,
ectopic pregnancy, multiple pregnancy, prematurity, prenatal and neonatal mortality.
Reversal surgery, while sophisticated, has smaller risks (Siegler et al., 1985). For
example, the incidence of abortion and multiple pregnancy is approximately the same
as that in the general population. The risk of ectopic pregnancy depends on the extent
of tubal damage and the experience of the surgeon. Its incidence is reported to range
from 2% to 4% (Soonawala and Soonawala, 1996; Trimbos-Kemper, 1990). If
performed successfully, tubal reanastomosis allows for natural conception and niore
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than one pregnancy can be achieved as a result. Today with the introduction of
microsurgical techniques, which minimise the degree of tissue trauma and provide
accurate dissection, realignment, and suturing, reversal surgery has become more
successful in terms ofpregnancies (Benadiva et al., 1995).
3.8 Risk Factors for Regret
Because sterilisation is usually considered to be an irreversible procedure, numerous
studies have been conducted to determine risk factors for regret and request for
reversal surgery (Murray, 1980; Leader et al., 1983; Abraham et a!., 1986; Boring et
al., 1988; Wilcox et a!., 1990). NF as a new alternative treatment for women after
tuballigation has not been studied in this context so far. Studies have delineated the
following variables as risk factors for regret.
Age at sterilisation: The results of most, if not all, studies indicate that young age at
sterilisation is a major determining factor in the likelihood that a woman will question
the sterilisation decision, even when other factors are controlled for (Wright, 1981;
Grubb et al., 1985; Vemer et a!., 1986; Thranov et a!., 1988; Boring et a!., 1988;
Wilcox et a!., 1991; Platz-Christensen et a!., 1992). Using 2-year follow-up data from
the Collaborative Review of Sterilisation (CREST), a multicentre, observational study,
Grubb et al. (1985) concluded that American women -sterilised for fertility-related
reasons at ages less than 30 years were 4.6 times as likely to regret their operation as
were women sterilised at ages above 30 years. Using the same data, with 5 years
follow-up, Wi1cox et a!' (1991) showed that younger women had a risk of regret up to
2.9 times that of women 30 to 35 years old. This age effect was independent of the
number of living children a women had or her marital status at the time of sterilisation.
In the study by Marcil-Gratton (1988) on women aged 25-44 years, about 20% of
women who had undergone tubal ligation at age 30 or above experienced regret,
compared to 36% of women sterilised in their 20s. Boring et al. (1988) examined
sterilisation regret among Puerto Rican women using retrospective data from a
population-based survey of women aged 15 to 49 years. According to the authors age
at sterilisation, evaluated as a continuous variable, showed a strong association with
regret with an OR=I.10 associated with a I-year age difference even after considering
later life events and other covariates. Some researchers (Divers, 1984; Taylor and -
Brooks, 1987) also found that young age at marriage, and at the times of the first.and
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last delivery w~re associated with regret. On the other hand, there are few studies
(Bordahl, 1984; Bertrand et al., 1991) that did not find any association between
patient's age and regret.
Parity and Number of living children: In contrast to age most studies did not find
parity and number of living children as significant risk factors for poststerilisation
regret (Grubb et al., 1985; Clarkson and Gillett, 1985; Allyn et al., 1986; Boring et aI.,
1988; Wilcox et aI., 1991; Platz-Christensen et aI., 1992). Only a few studies found a
strong association between regret and the number of living children (Leader et aI.,
1983; Bertrand et aI., 1991; Pitaktepsombati and Janowitz, 1991). For instance in Zaire
with large family size norm, sterilised women are significantly more likely to
experience regret if they had five or fewer children at sterilisation (Bertrand et al.,.
1991).
Marital Status: The status of marital union at the time of sterilisation has been
frequently cited in literature as an important predictor of regret. The results of the study
by Boring et al. (1988) indicate a significant increase in regret for women whose
marital union has ended compared to married women. The increased risk was not
significant for those who never married. Using the CREST data Wilcox et al. (1991)
found higher, but not significant, risk of regret for women without marital relationship
(not married, widowed, divorced, separated) at the time ofsterilisation.
Abortion: A few investigators have examined the relationship between abortion and
post sterilisation regret. A retrospective study of 587 Danish sterilised women showed
that 50.0% of women with regret and 33.6% of women satisfied with the procedure
had a history of abortion. However, this difference was not statistically significant
(Thranov et al., 1988). In the study by Grubb et al. (1985) a history of abortion was
significantly associated with regret among women of black and other races, ·but not
among whites.
Timing of sterilisation: Women who had their sterilisation performed shortly after a
vaginal delivery (Chick et aI., 1985; Chi et al., 1992 ), in conjunction with a caesarean
section (Grubb et aI., 1985; Wilcox et aI., 1991), or immediately following an abortion·
(Bartfai and Kaali, 1989; Vemer et al., 1986) are more susceptible to regret than
women with interval sterilisation. Boring et al. (1988) examined post-caesarean.and
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post-vaginal delivery sterilisation and did not find them as risk factors for regret. The
authqrs acknowledged that the numbers of such sterilisations in their study were too
low to reach a statistically significant difference. A Danish study (Dueholm et al.?
1987) and a study from Sweden (platz-Christensen et al., 1992) compared post-
abortion sterilisation with abortion followed by interval sterilisation. Neither of these
studies found differences in the proportion of dissatisfied women between the two
groups.
Other risk factors contributed to poststerilisation regret include: White race and less
than a high school education (Grubb et aI., 1985), decision made under the influence of
other persons (Boring et aI., 1988), inadequate presterilisation counselling (Aliyn et aI.,
1986), Psychologicai problems before sterilisation (Thranov et aI., 1988), side effects
attributable to the sterilisation (poma, 1980), and life events after sterilisation such as
changes in marital status (Marcil-Gratton, 1988; Boring et aI., 1988) as well as death
ofa child (pitaktepsombati and Janowitz, 1991).
3.9 Risk Factors for Reversal Surgery
Risk factors for request for reversal surgery are generally similar to those for regret. In
the study by Divers (1984) the mean age at the time of tuballigation for those who
request reyersal surgery was 24.1, but the corresponding age was 32.9 for those who
remained happy with the operation. Vemer et al. (1986), from Netherlands compared
women who requested tubal reanastomosis with a control group matched by the time of
sterilisation. Their results showed women in the reversal group were significantly
younger than the control group. One retrospective study of 64 Australian women who
requested reversal surgery found that the mean age at sterilisation for these women was
7 years less than the hospital mean age at sterilisation (Murray, 1980). Another
Australian study (Abraham et aI., 1986) reported that women who had sought reversal
were on average 5 years younger than the control women at the time ofsterilisation.
The effect of parity on subsequent reversal request is not clear. Clarkson and Gillett
(1985), Divers (1984) and Wilcox et al. (1990) did not find it as a risk factor, but
Murray (1980) and Leader et al. (1983) did Marital status at the time of sterilisation is
also recognised as a risk factor for reversal request. Significantly more women in the
reversal group were divorced or separated compared to the control group in the study
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by Wilcox et al. (1990) in the- United States. The difference was not significant in the
study by Abraham et al. (1986) in Australia.
Other risk factors identified for reversal request include: post-partum sterilisation
(Murray, 1980), abortion and post-abortion sterilisation (Leader et al., 1983), and low
socioeconomic status (Divers, 1984). Events that could occur after the sterilisation and
might change a woman's attitude towards sterilisation including the breakup of the
marital union ofthe time ofoperation (Murray, 1980; Abraham et al., 1986; Thranov et
al., 1987; Wilcox et al., 1990) and the death of a child (Murray, 1980) are also
delineated as important risk factors for reversal request.
21
----------------------------------- - ---
4. MATERIALS AND METHODS
A prospective study is the best methodological approach that could more validly
address the issue. However, this method was not feasible in the present study for the
following reasons:
• Since strong poststerilisation regret is an infrequent phenomenon (Marcil-Gratton,
1988; Soonawala and Soonawala, 1996), it is necessary to follow large numbers of
sterilised women in order to accumulate a sufficient number who will consider NF
treatment.
• Because of the relatively long time interval between tubal ligation and intensive
regret (Abraham et al., 1986; Wilcox et at., 1990), a follow-up time of at least four
to five years is needed to assess better the likelihood that women will eventually
obtainIVF.
• Financial consideration also contributes to the difficulties of a prospective study of
this issue.
Therefore, due to considerations described above, a case control study is thought to be
the preferred method.
4.1 Selection of the case and control groups
A search was made of medical records of all patients presenting for NF treatment at
the Fertility Clinic of Royal North Shore Hospital, one of the oldest and most respected
of six existing NF clinics in Sydney. The proportion of NF patients attending this
clinic is almost 25% , with the majority being middle and upper-class individuals. A
total of 97 sterilised women were identified who underwent evaluation for NF during
the period 1980-1992. Evaluation consisted of a history and physical examination,
analysis of the husband's semen, documentation of ovulation, and laparoscopy. These
women had their tuballigation performed at different centres between 1974-1988 with
weighted mean year of 1979.
The control group was recruited through reviewing the medical files of one of the
gynaecologists at Royal North Shore Hospital. This group comprised 104 women, who
had undergone tuballigation within the same time interval as cases and their medical
records did not include any reference to regret and a desire for regaining childbearing
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capacitY at subsequent gynaecologic examinations. The majority of these women had a
sterilisation operation performed at Royal North Shore Hospital. One woman in this
group had hysterectomy subsequent to ligation and therefore, was excluded from this
study. The medical files of 2 contained inadequate information. The remaining 101
women were suitable for analysis. All subjects had undergone tubal ligation when
younger than 39 years of age.
I appreciate that this control group is not an ideal one. Selecting better controls could
be accomplished by finding women who match cases by the time ofsterilisation and the
gynaecologist who performed the operation. This would necessitate reviewing
thousands medical files of many specialists, which was not practical.
4.2 Source of data
It was the intention of this study to evaluate characteristics that could be identified
preoperatively. Therefore, factors that reflect events that have happened after tubal
ligation were not examined. Variables known at the time of sterilisation include age,
number of living children, history of abortion, underlying medical disease, marital
status, race, education, and timing of sterilisation. Underlying medical disease was
defined as a history of a disease that increased a woman's risk of pregnancy
complications and predisposed her to sterilisation for medical reasons (e.g., diabetes,
cancer, heart, renal or thromboembolic disease). Other preoperative factors that are
subjective, e.g., reasons for sterilisation and persons involved in the decision to undergo
surgery, as well as economic status of the women were not assessed in this study due
to the lack of adequate information. For women who requested IVF additional
information was sought on the reasons for requesting IVF, and a consideration of how
many of them had undergone assessment for the reversal operation.
Information for patients registering for IVF treatment was obtained from records held
in the clinic. The quality and availability of these data did not vary between patients, as
the clinic recorded a useful set of information. For control women medical histories
were pieced together from notes made at consultation, following visits and referral
letters, to obtain necessary information.
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4.3 Statistical analysis·
At first the data were examined on a univariate basis to determine crude odds ratios for
each variable of interest. Statistical significance was established by means of a chi-
squared test with Yates' correction, or Fisher's exact test for small expected
frequencies. Confidence limits of the odds ratio were calculated by means of the
method of Cornfield. For ordered non dichotomous factors trends were assessed using
a chi-squared test. All variables with a probability of association value less than 0.05 in
the crude analysis were assessed together by use of a logistic regression model to
determine their importance after simultaneous adjustment for the other variables. The
statistical significance of the odds ratios was evaluated by consideration of whether
95% confidence intervals excluded 1.0. Possible interaction terms were also evaluated.
However, no interaction terms were significant at the P < 0.05 level.
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5. RESULTS
Reasons for requesting 1VF treatment: The case group in this study comprised 97
women. The majority of these women (91) had undergone evaluation for reversal
surgery before registering for IVF treatment, of them 59 patients obtained
reanastomosis (5 cases more than 1 time) which failed in terms of successful
pregnancies. In the remaining 32 women surgery was not suitable because of too much
tubal destruction. In 6 women IVF was the first choice of treatment. Among all cases
81 women were married or had a defacto relationship at the time of tuballigation, but
this union ended in a high proportion (64/81) of them. Remarriage or formation of a
new defacto relationship was the main reason for seeking IVF in every such case and
for 12 women separated or divorced at the time of tuballigation. Of the 76 new male
partners 46 (61%) had never been married and 54 (71%) had no children. Marriage
was also the main motivation in 4 cases who were never married at the time of
sterilisation. In 17 women with stable marital union loss of a child (5 women), andjust
poor decision for sterilisation were reasons cited for IVF treatment. New partner
women were on average 2.9 years older than their new spouses, whereas women with
stable marital union and those who married for the first time were on average 1.5 years
younger than their respective partners.
The mean length of time between sterilisation and request for IVF was 6.8 years.
Actually the patients strongly regretted their sterilisation for a longer period, as 91
(94%) of them had undergone evaluation for reversal surgery by a mean of 3.4 years
from sterilisation. For women in the control group the average time period between
tuballigation and the date of last gynaecoloigic examination (still remained satisfied
with the sterilisation decision) was 2.9 years.
Risk factors: Women who requested IVF and control subjects had similar race
distributiop. with 95% of white origin. Therefore, this variable was not used in the
analysis. The results ofthe univariate analysis of the data are presented in Table 6.1. As
these data suggest the risk of request for IVF treatment after having tubal ligation is
increased by an early age at sterilisation (trend, P < 0.0001), and by lower number of
living children the woman had (trend, P < 0.0001).
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Table 6.1: Risk of request for IVF after tubal Iigation in relation to pre-surgery characteristics:
with P<O.05 for age, living children, marital status, and timing of sterilisation.
Variables Cases
(n=97)
Controls
(n = 101)
Crude Odds ratio (95%
confidenceintervaQ
............................................................_ _ _ .
Age:
<25 28 6 9.09 (3.21-25.73)
25-29 41 19 4.20 (1.93-9.13)
30-34 19 37 1.0*
35-39 9 39 0.45 (0.18-1.12)
Living cltildren:
0 11 2 1.0*
1-2 56 44 0.23 (0.05-1.10)
>2 30 55 0.10 (0.02-0.48)
History ofabortion:
no 60 68 1.0*
yes 37 33 1.27 (0.71-2.28)
Initial marital status:
currently marriedt 81 96 1.0*
never married, divorced
or separated 16 5 3.79 (1.33-10.80)
Education:·
10 years or less 61 50 1.0*
11-12 28 38 0.60 (0.33-1.12)
more than 12 8 13 0.50 (0.19-1.31)
Contraceptive:
oral contraceptive 39 46 1.0*
WeD 14 17 0.97 (0.43-2.22)
barrier, natural, none 44 38 1.37 (0.74-2.51)
Medical reason:
no 91 98 1.0*
yes 6 3 2.15 (0.52-8.87)
Timing ofsterilisation:
interval 46 67 1.0*
post-vaginal delivery 25 20 1.82 (0.91-3.66)
post-caesarean delivery 14 8 2.55 (0.99-6.57)
post- abortion 12 6 2.91 (1.02-8.32)
"''''NNIHNNNNNI"NNIIINNNNNNNN"NI"'''''N'''NNNWNNIN "NlINNN_~
* reference 'category
t including de facto
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Compared with married women, the unadjusted odds ratio for women without a marital
union at the time of sterilisation (never married, divorced or separated), was 3.79 with
95% confidence limits of 1.33-10.80.
There were an overall association between the timing of sterilisation and the risk of
subsequent request for IVF. Sterilisations performed after vaginal delivery and
caesarean section were associated with 1.82 and 2.55 greater risk, respectively,
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compared with the risk associated with an interval sterilisation. However, these
associations were not significant. The probability of risk increased significantly with
post-abortion sterilisation (OR=2.91; 95% confidence limits, 1.02-8.32).
Women who had medical as well as contraceptive reasons for sterilisation were about
twice as likely as women with only contraceptive reason to have sought IVF treatment
(OR=2.15; 95% confidence limits, 0.52-8.87). However, this association was not
significant.
There was no significantly increased risk of regret for women with a history of abortion
(OR = 1.27; 95% confidence limits 0.71-2.28). Educational level was not significantly
associated with regret. Although, the data were compatible with a protective effect for
higher educated women. There were no significant changes in risk associated with the
principal methods of contraception used by women before sterilisation.
The adjusted model (Table 6.2) includes all variables statistically significant at P ~ 0.05
level in the crude estimates. Age at sterilisation showed a strong association with the
request for IVF. The risk was higher for younger women than for older women.
Younger women had up to 8.7 times the risk of request for IVF as women 30 to 34·
years old, who in turn had twice ,but not significant, the risk of women 35-39 years.
Compared with women who had no child, the adjusted odds ratio was 0.07 for women
with more than 2 children with confidence limits of 0.01-0.65. The risk did not vary
significantly for women with 1 or 2 children (OR=0.30; 95% confidence limits, 0.04-
2.54). Marital status at the time of sterilisation was no longer significantly associated
with IVF request in the adjusted model, even though women with no marital union
showed a significant increased risk in the crude estimates.
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Women who underwent sterilisation immediately after vaginal delivery were more
likely to seek IVF treatment compared to those with interval sterilisation. However, the
increased risk was not statistically significant. Women sterilised after caesarean section
had a threefold increase risk relative to women undergoing interval procedure
(OR=3.24; 95% confidence limits, 1.05-10.03). Although, there was a significant
association of IVF request with sterilisation in combination with abortion in the
unadjusted analysis, the confidence limit overlapped 1.0 when adjusted for other
factors.
Table 6.2: Multivariate assessment of risk factors.
Variables cases
(n = 97)
Controls
(n = 101)
Adjusted Odds ratio (95%
confidence interval)
..............................................................................................................................................•...................................................................•.................................................................
Age:
<25
25-29
30-34
35-39
Living children:
o
1-2
>2
28 6 8.65 (2.71-27.60)
41 19 4.23 (2.01-11.64)
19 37 1.0*
9 39 0041 (0.15-1.12)
11 2 1.0*
56 44 0.30 (0.04-2.54)
30 55 0.07 (0.01-0.65)
81 96 1.0*
16 5 1.31 (0.28-6.12)
46 67 1.0*
25 20 2.34 (0.95-5.77)
14 8 3.24 (1.05-10.03)
12 6 2.75 (0.73-10.38)
Initial marital status:
currently marriedt
never married,
divorced, separated
Timing ofsterilisation:
interval
post-vaginal delivery
post-caesarean delivery
post abortion
* reference category:
t including de facto
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6. DISCUSSION
In the present study 97 women who regretted sterilisation to the point of actually
undergoing IVF treatment were examined and compared with 101 women apparently
satisfied with the operation. The results showed that three characteristics that can be
objectively determined at the time of sterilisation were associated with subsequent
request for IVF treatment.
Age less than 30 years remained an important risk factor in the adjusted model. In
particular, a marked increased risk was found for women under the age of 25 years.
Among women aged 35-39 years, the risk was almost half of that for women 30 to 34
years old. The risk was also negatively associated with the number of living children
and was significantly lower for women with more than 2 children compared to those
with no child at the time of sterilisation.
Although the timing of sterilisation after vaginal delivery did not have a statistically
significant association with IVF request, there was a significant association with
sterilisation concurrent with caesarean section. This association was not because of a
history of caesarean section, since women with a history of caesarean section and
subsequent interval sterilisation were no more likely than women without a caesarean
section who had interval sterilisation to request IVF. For post-abortion sterilisation the
results demonstrated almost a threefold risk compared to interval sterilisation.
However, this increased risk was not significant, perhaps due to the small number of
women with post-abortion sterilisation.
It is clear that sterilisation combined with other procedures were performed for many
obstetric and anaesthetic considerations, but this combination bears serious risks. With
hindsight it could be fairly said that these women were specially at risk since the
decision to be sterilised was taken under pressure and at a time when they were least
capable of making a highly emotionally charged decision in a fully objective manner.
The variable marital status at the time of sterilisation showed a significant effect in the
crude analysis. However, the effect is masked in the fully adjusted model.
Risk factors for IVF request which can be examined at the time of sterilisation, may
become less closely associated with IVF request if we consider post operative .life
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events' such as divorce and remarriage. Such factors have been reported as important
predictors of the desire for reversal surgery (e.g., Marcill-Gratton et al., 1988; Wilcox
et aI., 1990). It was not the intention of this study to examine the events that arise after
surgery. It was not possible to assess those preoperative risk factors that are subjective,
e.g., reasons for sterilisation and who made the decision to' undergo sterilisation.
In the present study the combination of a new relationship and the desire to have a child
with the new partner was the most commonly expressed reason for the interest in IVF
treatment. It is interesting that 71% of the partners of women who requested IVF
because of a new relationship had no child and some of the male partners conditioned'
the marriage to a successful pregnancy. This might have provided an extra motive for
the women to seek IVF.
An alarming finding in this study was that a high proportion (66%) of candidates for
IVF changed their partners since undergoing sterilisation. In fact these women had
tuballigation when their marriages were under strain and the future of their family was
under question. This manifested itself in the fact that one-half of the divorces took
place within 2 years of sterilisation. This trend was also demonstrated by Vemer et al.
(1986) from Netherlands and Marcil-Gratton et al. (1988) from Canada. Another
important finding was that 9 of the patients were sterilised after their divorce under the
age of 30 years. In this case a decision for sterilisation may be considered as a reaction
to their bad marital experience.
A concern ofthe study is that the average time period between sterilisation and the date
of the last clinic visit was only 2.9 years for the control group. Considering the effect of
the time elapsed since sterilisation on the development of regret, there was a possibility
of regret occurring at a later time after the surgery. However, given the global estimate
of 1-3% strong regret from six months to six years post sterilisation (Liskin et al.,
1985), it is unlikely that this shortcoming would strongly affect the results of the study.
The fact that some of the control subjects may later request IVF, would probably have
worked in the direction of underestimating the study results.
The women seen at the IVF Clinic represent an unlmown proportion of women with
strong regret who were determined enough to seek treatment for their acquired
infertility. These women had their tubal ligation performed at different centres and by
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different gynaecologi~ts. The second group of women who were'app~ently satisfied
with their operations had undergone tubal ligation with the majority at Royal North
Shore Hospital and by one gynaecologist. These women may not be entirely
representative of all women who appeared to be content with the sterilisation decision.
No attempt to find controls who match cases by the surgeon who performed
sterilisation and by the time of operation was practically possible. Therefore, to what
extent any comparison is possible may be questioned. Nevertheless there are
differences between the two groups of women that may provide some guidance to the
physicians and to the family planning providers when dealing with a request for tubal
ligation.
Knowledge of risk factors that have significant association with strong post sterilisation
regret and IVF request is definitely valuable in presterilisation counselling to identify
women who are not appropriate candidates for sterilisation. Even with the best
counselling, however, some regret is probably not entirely avoidable. Knowledge of
strong risk factors such as age should not be used to simply restrict sterilisation to those
not in high risk group, but only indicates that such women may need more explicit and
extensive counselling before undergoing sterilisation. If the criteria for sterilisation
were too restrictive, a very satisfactory form of contraception would be withheld from a
substantial number ofwell motivated women.
31
7. CONCLUSION
The sterilisation of women by occlusion of the fallopian tubes is the most used of the
modem contraceptive methods. The safety and efficacy of sterilisation is unsurpassed
by any other contraceptive method, which accounts for its popularity. However, the
problem of poststerilisation regret and request for reversal surgery or NF exists in a
significant minority of women. In Australia, since 1971 sterilisation has become the
major alternative to prolonged use of other forms of contraceptives. Consequently, the
large number of sterilisations that are performed may lead to an increase in the small
pool ofwomen who subsequently regret their sterile state.
The results of this study showed that strong regret after sterilisation as manifested itself
by a request for NF, were significantly associated with young age, low number of
living children and post-caesarean sterilisation. These findings necessitate special care
of women with such characteristics, particularly younger women who are considering
tuballigation. While these women should not be denied sterilisation, they need further
caution and counselling. In clinical practice the increased risk of request for NF
associated with sterilisation performed concurrently with a caesarean section needs to
be weighed against the benefits of avoiding the separate operation for the performance .
of an interval sterilisation. Certain events that could not be anticipated at the time of
sterilisation are also likely to have an important effect on the desire for NF treatment.
This should be brought to attention in presterilisation counselling.
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